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(57) Abstract 
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A cyclopentane derivative represented by general formula (I) or a pharmaceutically acceptable salt 
thereof wherein Ar 1 and Ar 2 represent each independently phenyl, thienyl, pyridyl, indolyl, benzofuranyl or 
dihydrobenzofuranyl each of which may be substituted at arbitrary hydrogen atom(s) on the aromatic ring by one to four 
substituents selected from the group consisting of halogen, hydroxy, amino, carboxy, Cj-C* alkoxycarbonyl, mono- 
or di(Ci-C 6 alkyl)aminocarbonyl, carbamoyl tetrazol-5-yl, methylenedioxy, C1-C6 alkoxy, C2-C6 alkenyloxy, mono- 
or di(Ci-C6 alkyl)amino, d-C* alkyl, C2-C6 alkenyl and C2-C6 alkynyl; R> f R2 and R 3 represent each independently 
hydrogen or Cj-Cs alkyl, or a combination of R r with R 2 or R 2 with R 3 represents a single bond; R 4 represents 
hydrogen, hydroxy or Ci-Gs alkoxy, or C1-G5 alkyl, C2-C6 alkenyl or C2-C6 alkynyl each of which may be substituted 
by Ci-Q alkoxy, or alternatively R 4 may be combined with R 5 to represent C1-C6 alkylidene which may be substituted 
by Ci-Q alkoxy, or oxo; R 5 represent? hydrogen or O-Q alkyl, or alternatively R 3 is combined with R 4 to represent 
Cj-Q alkylidene which may be substituted by Ci-Gs alkoxy, or oxo, or is combined with R 6 to represent a single 
bond; R 6 represents hydrogen or Q-C6 alkyl, or is combined with R 3 to represent a single bond; and Y represents 
-COR 7 , SO3H, PO3H2, tetrazol-5-yl, 2-oxo-3H- 1 ,2,3,5-oxathiadiazol-4-yl, or 5-oxo-4H- 1 ,2,4-oxadiazo!-3-yl. 
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*>S, C-C^Ao+i/rtA/itf-A' S, *y^l / <tti?C,-C.7A'4 i ;l'T$ y*^l/>K-A«, f- 
h^'Z-Az-S-^A-S, .^Uyi^+i/Jk C,-G7A*3*i/g, d-GTA^iA**^ *Z*t/<tti>Ci-G 
7A<*A/7 5yS.C,-C,7;M ! -A>S, C-CT-rt/'!r-A«RO t C l -C,TA'*-A« (fflU »C,-Ci7A3* 

•>«, c,-c,7^w*v'i, «zsi/?i*9c,-c;rA«*A«r s zfe, c,-C7A<*A/g, c-cr/uy-A* 
awc-c.7A.+-;i«ii, 7x-* try 9 a*, y 5 ^/'jas, *ks, 0,-0.7*3*:/*, 7 5 zs, 

*y£l,<l*i?C,-G7A'*A'7$ZS, h Ko*>C.-C7A'*A'/7;U# -A*. C,-C.7>a*i/C,-C.7A'* 
A/rtA/sK-A/g, *A/***->C,-C.7 A-3*->*A'^A'S, *7UsJC*'>C,-C.7^3*>*A^jK-A'C,-C,7A' 
3*->*A<#--A*, C l -C7A-3*>*A'*--;US, *y«U<«5?C,-C. 7A>*A<7 5 y^M^A*, *Av< 
t-f A*, C,-C.7A'*A<XA>*-A>7 5 Z *A«tf.=.A/g.. f- b 5'/- ^5-4*7 X J i)l\/^—)V&^ #A/jK*> 
f- h5'Z-A~5--<A«, 2-**7-3H-l. 2. 3. 6-**tff-7?7y"- A-W A^aof5-**V-4H-l. 2. 

4-***i>7V-A-3-'fA«*>e>« *8«ko«tfn*i~3ffl©HftS-ci»snri^rt>j:t^ <flu &s&s 

»«fc0a«n«l~4ffl©H16SlcJ:0IB»SnTl'Tt.J:l\ 7iiA|, fxi;i«, fcr«/i?A«, -f > KU A< 
S, 'OV75-A/gXI**t Ko"Oy-75-A/g**L ;R\ R'&tfR* (i. *ft**iifcttLT, TMWK^Xtt 

G7A>3*i/S % XttC l -C7;P3*>'S-CIIft**iri>Tt.J:l\ C-C7 A^-Ag, G-C7A"$r-=.A«3 i l / < tt 
C-G7A*.=.A«**'fK SUM* R*t^0rC,-C,7;l/3*5/it'Clt»**iTlr>Tt>J:l>C,-C,7A'*yf f i' 
SXtt**vS**b:RMi**K^X«iC,-Ci7A'*A*84*-r*, *^ ttR't^UTC-C, 7^3*^-^ 

»*nTi>-c*>ic^c,-c,7A'*yx >3Xtt**ya**-rK 3WR , £at/cJWS£**L:R»i*7k*is?x 
ttc,-c.7A'#A'S*^-r^, a^ttR't^i/T^e^^L^tts^co-R' (a;*, r'i**hs* 75 y 

C,-C.7A'3*i/S. *y^L< I4S>C,-C7A'*A'7S,'B. 0,-0.7^*^X^*^7 5 7*, XliT 
'J -A^©ff*©**II?-a<C,-C. 7A/*A*-eH*3ft-a >T t> it V 7 'J -A,XA/*.^7 5 Z L < l± 

7V-a,c 1 -c.7A>*a>xa>*-a>7 sys***) -cashss. soai, poh., ^h5'Z-A-5-<f a* % 2- 

**7-3H-l. 2. 3. 5-**tf?-7i?77*-A^4--f A*Xtt5-**7-4H- I. 2. 4-**-!>-i?7y , -A^3---OU££ 



AM 


7/M^7 


DK 




L I 


y KT-yi/^iHy 


PT 


tidbit* 


AT 




EE 




LK 


y^yr 


RO 




AU 




ES 




LR 


RU 


nV7*« 


BB 


*<A"< K* 


F I 




LT 


y h7=r 


SD 




BE 




FR 




LU 




SE 


^a?x=7 


BF 




GA 




LV 


7K-f7 


S I 


BG 




GB 




MC 




SK 


B J 


GE 




MD 




SN 




BR 




GN 




MG 




sz 




BY 


GR 


*y >t 


ML 


•ey 


TD 


CA 




HU 




MN 




TG 




CF 




I E 




MR 




TJ 




CG 




I T 


w*y- 


MW 




TT 




CH 




J P 




MX 




UA 




C I 




KE 




NE 




UG 




CM 




KG 




NL 




US 




CN 


KP 




NO 




UZ 




CZ 




KR 


**§EB 


NZ 




VN 




DE 




KZ 




PL 







WO 95/05372 



— 1 — 



PCT/JP94/01316 



m m m 

#£8^1^ rtttttcatefjaASStt"*:/*- KT&S38©x> Kb 'J > (x 
> K-feU >-U x> K-b'J V-2Rtfx> K-fe'J >-3) IcSfTSJStt^ffl.** 
«*rSMt£*k *©t!t^Rtf*©ffiai::M**i©T**. 

#3ITOtt£«, x> K-fe 'J ^SWft-y-^-r^ETAROfET.©^ < 
•^^^rft^^©3^lc»UT»i«Dtt**U K*y >©*£& 

BXoav* ^ciftfiiE. tome, nv-^ j&ttw*£, & 

mmm, base, mmm, ttm mmuE. m$weu mm. « 
Hit-*^iiig^^jWitt]fiiffrt»HRaf/xtt'>^ ox* y >ft2g©g 

x>K*yytt2i«©T5yn^&jjt*#y^^Kr*t) x tK ^ 

C^'f + - (Nature), Sfl332^ 3&411H-IM15H (1988^) # 
ML x> K-fe.; >|^|i x ^©^Ufc^ r 5 y K£ LT. 

3«©x> K-by > (x> K-fey x> K*y >-2, x> K*y >-3) # 
A^#ti , »> ! ^T^?^tTl^5c<i:*^^>tl^ cti^c^f Kit i^ftfc 

ti/ 3 ^l/'7*f; — ^•t'fx^ (Proa Natl. Acad. Sci. USA), 
86, 2863-2867 (1989) #H] 0 

em. i/.-fy-»A* % 7r-o-Att«iia-(iaEii#©jfii4» 

R^^#©Jftl*^tt»ii^#«*Kfe^TjEmAKJt^^^JCii*nL 
Tl^:t*<i§*nT^5 [B*i«lfilffi^^|fe (Japan. J. 
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Hypertension). f&12g. Sg79M (1989^), ^ + • • A**^ 
->>«7> K"<-f*oS>- (J. Vascular Medicine Biology), 
S&2#, S&207H (1990*£)> ho ^7 (Diabetologia), S&33#. Sg 

306H-m310M (1990^), V-t—j-JV • ;$"7 • • J t<< f))\/ • 

TV ->x-->b > (J. Am. Med. Association), ^264^, £S2868H (1990 
59 Stff'7>t7 h (The Lancet), % 2 % 747 H-* 748 H (1989 
$0 Sra2#,mil44M-^H47M (1990^) #Ji] 0 

«Stt©**D [B*K««ftW^ (Japan. Soc. Cereb. Blood Flow & 
Metabol.), ££l#, I&73K (1989^)]. llttl^tf/HCfct^xy K 

7-4?-: >a> (J. Clin. Invest), !&83#, S& 1762 H-S&l 767 H (1989 
SOL Rtfim0*x/W;::fc#£x> K-bU >tt<*i:<J:«B^II^©JID*iJ 
[»19® B*H«^m%dtMfit. S&50K (1991^)3 tlT^ 
5 C t ct *) „ x y Kb U > ? «KTtUJfiltft©ffi(jfii«mKc;jiittH7^© 

(FEBS Letters), SH255^ ^129H-^132H (1989^) SCf7x^- 
L/^-X (FEBS Letters). Sf§249#, !&42H-3il46H (1989^f)] 0 

9AfiJfi?*;l/*>. SICKrt^fe&ftOjfiitf^B? (EDRF), 

>X (Biochem. Biophys. Res. Commun.), ^157 ^1164H-^1168 
M (1988*fK 'U**r*fij\,»T> Y-'<4*z>4 Viifr- 'J-tr-^-u = ^ 
-^"-">3^X (Biochem. Biophys. Res. Commua), ^155#, ^167 
H-mi72H (1989^). ^dv-x^ >^.^-y.if .i-i/ 3 ^;b. 7 ^^ 
5 — ^7*»1f-l'x>x«^-y«zL-xxx- (Proc Natl. Acad. Sci. USA), 
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Jg85g, Sfl 9797 H-I& 9800 H (1989^) x + • *7 . 
^a7-«7r-73Di?- (J. Cardiovasc. Pharmacol.), ^13^ % 
S89H-S&S92H (1989*f0. B#MBE^£i£ (Japan. J. Hypertension). 
H12g. S&76H (1989^) S^-a-Dt^x^x • U*-X 
(Neuroscience Letters). ^102#. ^179H~^184H (1989^)] D 

*-X (FEBS Letters), S&247#, H337H-S&340M (1989^). 3-n 
V7>» + — 7 r— 730->- (Eur. J. Pharmacol.), $£154 
J&227K-S&228H (1988^) W'<4**$ *J\" 7> Y"<4*-7 4 
itfiJl" >J ir-f- • 3;a-^r-i/ 3 ^X (Biochem. Biophys. Res. 
Commun.X ^159#, S&317S-KI323H (198950 #RS] 0 

(Atherosclerosis), ^78^. 3fS225H-m228K (1989^0 #M3o MtC, 
x > K-tr y >©SS«£tt5fiffiffl«li^ -CltU < ^Wi: 

^poTl^i^^nTl^ [x a-nlMxyx.l/^-X (Neuroscience 
Letters). 3197 # x !&276H-!g279H (1989^) #K8] 0 x>R? 

1r^x>->X (Life Sciences), SH49^ J&PL-61K-S&PL-65H (1991 

Zttm^ZtlT^Z \.V As * * y 7 - 

vrj D i;- (J. Cardiovasc. Pharmacol.), SSI 22^ 3S355H~8S359M 
RTO371M-m373H (1993^) #Jfc] 0 Z.<DWLIZ, x> KHr U >tt«&ffli 
WffiWfc<mW£\ZW5- LT<^ SnflUtt*^* $ *IT^ 

t hBJjMl-fc0^x> K-bU ^ARtfB^gftj^fcU x> K 
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y.^DDi^- (J. Urology), fjS151g, S&763H-I&766H (1994^) & 
^1/^7-77-7301?- (Molecular Pharmacol.), ^45#, 35 
306H-&311H (1994^) #Jt] 0 Cl©9t*, x>Kb>J>*<k hffirlUBMC 

i> K h*^l*rtE£x;, Kb'J >»ll*fli^**tt«ffl«lir© 

^,tlcKI#■rsM^ < j:^7 :f ^x-^-©0<^:-0T*5i%^^ > n•r^^5 [>< 

X (Biochem. Biophys. Res. Commun.), ^161#, ^1220H (1989 ^E) 
StfT 9 9 '7 4 'J*vt9tf (Acta Physiol. Scand.) , « 

137 IS317H (1989^)] 0 

mk, ^ox#»j (llc-pki«) izma^m^ x 

> Kb y >®&wimwiznmzftzz\tim£ztix^z [3-ot°7>- 

^+-^l/«t7''77-73D-?- (Eur. J. Pharmacol.), |I180# % ft 
191H-ftl92H (1990*3]. i/^ax-f'J^-y Hcft^***^ 
^ft«jS«O^J>&I/lfllE©±#*<ta^$n, :<0^ M^*Ox>Kb 
U >»ttWftt±#*^l/ri\fc. C©i/^nx^U >R5l<DPWl*Jix> 
Kb U >©tt(**jft#-r* d ifcj: t>ffll$fJ$*l<5 [* Kx—^f y^—J-S/ 3 
(Kidney Int.), ft37#, ft 1487K-ft 1491H (1990*3]. d©«fc 

■5 k, x y Kb y > # s/ 9 d »j >rh© c n 60anc«s*a«**fe 

[7* *> + -1-Af*"7*'7 4 V*uV- (Am. J. Physiol.), ft256 

#, ftR856H-ftR866H (1989*3 #{&)„ 

x> Kb'J >^(*(^t-C©13f^^^/j:< i:t>2^©iry^>f 
ffttU x> Kb 'J y|cj;5lfllWiR^fflfec:tl^2S©i> Kb'J >gg 
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-f'ftJWJIr^Z.**.? — 7r-73ni>- (J. Cardiovasc. PharmacoLK 
mi7 (Suppl. 7) SHSll9H-f&Sl2lH (1991 #JH]o 
K-b U y%MWV79>CfO--}5\i^ x> K-b >J >7 7 $ U -^f - K© 
ET-3lCJt^ET-l{C^tt«-WUTt>Sx> K-tr'J (ET A ) Xh<0, 

««ET-1 <i:ET-3-eifif^<DSi4^Wr<5x> K-bU (ET B ) 

-c& <5 x :n<i **i-e*i©gg#g6 i***ieh,#i# -5 c <h $ nx^ z 

+ - (Nature), H348# N Sg 730 K-SS 735 H (1990^) #M]o 
v6jfll«^^^C>©|C*rLT> ET B 55$fl:|4fil. Bfll> flu Mfc tfSJE 

Wl*. ±l=iE^fci> K-bU >©ll^©^Sf^ffliCMtitL/l£fg/<C^T'EII 
>©^ffl(ilii^{C«koT^0> ETaS^(*> ET»»#©l^tl36v-*«^ 
> K-b 'J ><Dftmzmi-t ZtzbblZte, ET AN ET B ffigg#©Ovf ftj&v-#j£ 

Wtt&^itoWtt©¥^*^WKJRIS^^{i^$#SF»9«tt©^SS 

tt«wc*o. *©a*^e^»iii»»iiwjiiiEffi x ^ifiiEffi, i/^y- 

JfllElC*f LTi > K-b 'J V*<figtt yf-fX-^-i UT#H ^X^ZZtifi 
*«E*nrt\*. i> K-b U UTte, ET A g!gttRtfET B gg 
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tf> EP 0526708 Al, WO 9308799 Al). #HHjj|i N C*l££|;i:Iltt£fr 

< sttiaftt*wr - Kttfc£*®ft9ifc£ o > ±ie©a* ©nni^ 



K4\ Ar'&tfAr 2 !^ *tl^tl^UT> £SB±0ff«07k*fl§H^ ^ 
Cz-CeT^-^SS^Cz-CeT^-yUS (lib, ^C-CeT^n* 

;u 3 4- 5/ ij A/tf—jifa * •> c, - c 6 r * •> # c, - c 6 7 ;u 



Ar 



R 




H Ar 2 
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-r h5 s /-;U-5-f;l/Sx 2-^-^V-3H-l, 2. 3, 5-^+tf7^77- 
;U-4-^S&tf5-**7-4H-l. 2, 4-t^t-^77-^-3->f»biS 

m*wM L/Tt ^ t><ki ^» t>u ssu *is i~4 mom&mz & *> 

mmZtiT^Tt>&(,\ 7x-;H, ^ijiyi/S, -f>KU^ 

t R 2 Xli R 2 1 R s UTi£i&££* U ; R 4 it, fcfUPF > Tk&SXte C, - 
c 2 -C9 7;uy-;us^u< ttd-cr^-x^^-rK Ut^te 

R 6 1 & LX C, - Ce 7 71/ 3 * i/lTii $ tlT «fc t, > C, - Ce 7 U 7= > 

«R 4 i:^UTC 1 -C 6 7;l/3^i/ST®^$tlT^Tfe«tO>C 1 -C 6 7^UT f 
>«XI4**y»*«t*S XliR 6 <h£ l/C*IS£** U : Rf Ht**HTO 
liC 1 -C 6 7/P+;l/g^^ m^*R 5 ; YliiC : 

-CO-R 7 0£* N r 7 «tK®?S, 7^S, C,-c 6 7;i/3+i/S > ^y^L< 
tev>C,-C 6 7,M^i/7S C,-C 6 7>'i/^;i/x;i/*-;i/7$>'S > X«7 

v -/w«±©ff .moTKHnew c,- c 6 7j\s*jismxm& s*ra >t t> it \ 

7 U -;ux;i/*-;i/7 S y g:g U < (*7 »J -;i/C,-Ce 7;Mvwx;i/*^;i/7 
5 "C^Stl*^ S0 8 H N POaH 2 . fh7 , /-;h5->f;H > 2- 
**y-3H-i, 2, 3, 5-^^^7v f 7y*-;i/-4->r;usXli5-^+y-4H- 
1, 2, 4-t+ti?77-^-3->r;l/S^t] -CilSftSv'^o^^ygfai 

z<Dwmmfci£M£tix^z&mm^®mmzMTiz*? 0 

Et 

Me J =f-jl 

n Pr n-^o fc> 
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n Bu 
l Bn 
Ph 
Bzl 

c- Pent 
CDI 
DCC 
DMAP 
DMF 
DMSO 
HMPA 
NMP 
NMM 
EDCI • HC1 

HOBT • H 2 0 

HOSu 
20 TEA 
TFA 
THF 
TsOH 
Ts 
25 Z 

MOPS 
HEPES 

Tris 
30 PMSF 



10 



tert-7*?-;U 

1, r-mwfcjvM = rv-jv 

N, N-^^f/Ut^ATi K 

1- h Kn+->-lH-<y > /h'J7 , /-yl" 
— tKID^ 

N-t Kn+v^i/W = K 

3-*;i/* y j zfwoxjis* ym 

2- [4- (2-h Kn+->i^;l/)-l-^^^-;l/] 
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y £ U < li i> C, - G, 7 ;MM/7 S y # ;l/7f? — £ |* x ^gfc l ~6 fll© 

^ y *7>M?.=jl^ y/^;U7 ^ y rtyl/tfxrt/g, tert-:^U7 
= y ^i/tfx^g, ^>^;l/7 ^ y #/l/*-/l/g, >r v^>^;U7 S y *)\> 
^+i//i/7 ^ y iiM—wm^ *y ^;t,7 5 y #;l>**x;t,g N x 
f-;l/7 $ y #,M-C-;^ ^x^;U7 $ y ^fyyptf 
;M ^;l/7 i y i?^n b°;t/7 $ J ^l/tfx;^ xf-;U>f y 

yaf;U7^ JtiM-fr^ vMy7°ufcf;i/7S y^;i/^*-;l/S> 
;U7 5 y v?4 y y>;U7 $ y #;i/tfx;u^ vHert-:/^/^ 

= y #;i/;j-:x;i/g x v^y^;i/7 $ y xfyi^y^/ur S y 

rtyl/tfx^g, iM y^yf-yl/j $ y rt^tfx;!^ x^;l//\*i/^7 5 y 

C, - Ce 7;U n * *>g <h I*. ^fg&3&< 1-6 ^©M^XIi^iK^© 7;U n * 

"/n •7h* f sm, -rv^h + i/S. sec-:7>4^>g, tert-7h* 

C 2 -C 6 7;l/yx;l/^+i/S<i:(i. ^^2-6^©e^X«5yiK^©7;U 
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T-ji,** $/g, 2-'\*-te~,M-* : ;W$*mi Z C £ So 

5. J g^ 73^7 S J g. >T V^f-;W7 $ yg> tert-^UT ;;S,^> 

f-;P7 5 y >r v^>*;u7 $ yg^ ^+->;ut urn, V* ?)\>T I J 

g N f-;U7 5 7i N i?if;V7 $ i>7o bf;l/7 7n 

fc°;M ^;i/7 5 J g, xf/^o fcVi/7 ; J g, v^d t°;U7 ;;S^ 
V y^;l/7 ;;S^ x^H' y 7*^7 ^ tert-7f-^7 UI, 

•^>f;i/7^;i^ y*>*-A/7 5 /g> -f v^>WW; y 

C,-C 6 7;l/*;Ug<i: I*. l~6^©ii^XU55-iK^07;l/^>'l/S 

**i*U n(*wctt. ^/i/g, x^ug. yot?;i/g N -ryyntr^g, 

T^Hk >ryy*^i/g^ sec-y^i/g^ tert-y>;i/g^ ^>^;i/g N >fy 
^>57t/g N *#^>^i/g. tert-^>f-;ug N l-^fvuy^ug, 2->^ 
;i/7f-;ug. 1, 2-i?yf;V7of;l/S, h°;l/g. ^+->;US. 

•Yys+Wl/Sx l-^ fvi/^v^Pg, 2-^f-;u^>^;i/g N 3-y^;i/^> 
fvwg, l, i-i?/?juzr?-jum, l, 2-v?y^i/7*f-;i/g. 2, 2-^y^;uy 

^;l/g, l-x^;U7>;Ug, 1, 1, 2- h U / TfrZfu hVl/g. 1, 2, 2- h y / 
fcVl/g, l-x^y|/-2-y fy|/7o bf;l/g, l-xf-;l/-l-> ^;i/7°o fc° 

c a -c 6 7;i/y-;wg<h{^ fl^3^2^«©i^^ii^ttRo7;i/^- 
^***WeU H#ttict*> fc'x^g, 7U;l/g, l-yo^-^g, >fyy 
D^x;l/g, a-T/r-x/i/g^ 2-7-r-Ag N l-'/x-yl'gx l-yf-;l/-2-y 

;l/-2-y°D^;Ug % 2-^f;hl-7n^H, 4-^>x~;l/g^^{f £ 

c 2 - c 6 7^x/i/g,i: ii N jm&ij<2~m®m®tt.xttftmk®7j\'*- 
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***SH*U jy*Wfcl*> x^^g, l-7cit 0 X7l/g N 

2-7?-j\,m, 1-y ^;U-2-^d tx;pg. 1- 

frj) )\,#->m. 1-t Ko + 2/if-;l/*4/jK— 1-t KD + ^^DhVU 
tul^-jvm, 1-t KD*2/yf-/U*^/*Er./Ht. 1-t KD+^>f;l/* 
jUtf-jl/^ l-t Kn*->'s*'>;l/*;l/jJ?— 2-t Ko^->x^;i/^yl/ 
#x/wg N 3-t Ko^i/yntVl/^yl/^US, 2-t Kn^^l^M? 
x;ug N 4-t Ko*'>^>f--fl/*^— ;WSx 3-t Kp+>"\+'>;I/^^ 
—jm, 2-t Kn*->-2-y ^;l/^*n t°;l/^;l/^;l/S^W £*i£ 0 
C, -a T •> o * •> c-C77Mvi/* ;1/<K-;US t flgTOXti^Si^cDT 
p * *>S£ 5 C, - C« T > D * i/ C, - C 6 7 ;l/#-;U»*«Hc U 

x;Ug, 2-7Hrf^U:**S/xfvl/;fr;l/#xA*k l-7Hrf-;i/**->7n tVP 

t+->7 p Db , ;l/*;v^;H, t't-M+->^ 1- 
7o t^xyM-^s/x^i/^i/Tj-Cxyug^ yf - y su*4-$/;< f7l/#jtaK—;u 

2-^>V^;^*'>x5 L >'l/^;l/^x;i/S x fxz;l/^;i/ 
y i?;U*7;l/*x;M-*i/,f f-;l/#;l/;J-:x;i,g. >f S *V»J )Vi])V#-)\,i!r* 
* C, - C 6 7;l^ * •> # ;Wt;x;l/g t tex 3-10 ^©jttgft 

X(^^©^;^^>'>c,-a7;^3^i/*;l/^x;^s^itl*u^ fllfctf* 

;l/t^^yo#^'>*A/tw;vS, l -ft A^*^7h* 2- 
#;U#*i/xh*->#;l/*Kx;uak 2-#;l/*>^:/ h*S/#;l/*Kx;ug N 2- 
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t) i/Ci-CtTJVolri/ij frtfol C, - C 6 7 A/ 3 * i/ ij £ 
li> ^^5~16fflO|i«^li»tttt0*;i/#+->C,-C.7;l/3 + i/*yl/ 
^i/C,-c 6 7;U3^«>*;i/^;i/S^iti^u ^tf*;P^*'>^ !>*•> 

h * 2-2mM** >^ > h * *> * sW4&=- 4/j£ h * •> # 

^XIS5tW©7;u+;ws^W1-S7>'U+;ux;u^-;I/7 S y 

7 $ J ;l/S % fcf^x;!/*— ;|/7 $ y #7l/i|C.=.;l/K x -f V^o b° 

v7*;u*;u*.=.*7 ; y rt-Mt^Hk tert-7f-;ux;i/*.=.;i/7 5 y # 
-Vl/7 S y 'v^->;l/XA/*— A/7 s y rtA/jJ-CxX/g^gstf 

fvi^l, MftftKlix xfijf>S, -/nh'yxyS. 
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;l/X;l/^-;I/7 S J x^;i/x;l/^-;l/7 5 yg N 7p bf/l/X/l/*x;i/7 
$;S> f vT'n e;i/^;i/^-;i/7 5 y S> 7*^/i/;ui/*x;u7 ;;S,^ 
77*f-;t/x;t/*x;i/7 $ y S> tert-7?-;i/;*;i/7|->x;U7 ^;S, ^>f-;ux 

7 $ y W-5 C t 

7u-^^-;i/7$ystii, mmm6~u®<Dmftmmm%. x 

MT^t^mm^O^m^^tZT U -/t/*;l/*x;i/7 ^ y g£iti* 
U ^Rli. 7x-;l/x;l/t-^7 $ ;S, ^7^;l/x;W-^;U7 $ y&. f- 
3.zL)i,*j\,*.—)\/T i y try yi/7 5 yg N 7 y ;ioui/*x 

7 U -;i/C,-C 6 7;i/*;i/X;i/*~;i/7 5 yg<h<*> ±fET^LfcC-C 8 7 
;i/+;i/x;i/*-;U7 5 yiS07/u*^±KflaR»6'-i4ffl|o«ltt^l:**^ 

pIS^ *^trtl«»*o3rs»**W-ra7 U -*7>l/**;U/*-/i/T s 
y»*«tfeU 0RkM>S>;l/X;u*x;i/7$ yg. 7x-7i/xf^;i/^ 
-;i/7 ^ y 7 x-;i/7a e;bx;i/*-/U7 ; y g> l-y ^u-2-7 xx;p 
if-;i/*;i/*-;W7 S y g N 7x-^f;i/x;v«7 UI> 7 xx;i, 
^>f-;l/^;U*-;l/7 S y g. 7 x^/i/^^x/u*— A/7 ±v 
f;Mf^^7;;S^ ^-7f L ;l/xf-;i/x;i/^-;l/7 5 yg N **7 
f^o t°;l/X;U*-;l/7 f-xx;M f-;i/x;l/*x;l/7 ^ yg, t° 

•J >>;uy f-;l/X;l/*x;P7 7 »J;M */UX/M?x;t,7 $ y g. ^x 

z;l/xf-;l/7;l/t-;t/7 5 y g, k°l> i*7l/xf^l/x;l/*x;l/7 $ yg^ 7 U 
;l/x^;l/x;l/*x;l/7 fxz;l/7a fcf;l>>Ul/*x;l,7 S yg> bf»j 

^7i/7*f-;ux;i/*xyb7 ;7S> 7 U ;P^>f-;i/x;i/^x;U7 5 y g x ^x 
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^y^U< teS?C,-C 6 7;U*/l/7 5 y #;l/**x;i/S, *;W<*-f /l/S^ f h 
5 , /-;i/-5-'f;H, c,-c«7;i/=j^->s N c 2 -c«7/t/ 

y^;M-* ->Ss * y =g l < it v c, - c 6 7/M^7 ; ys> C-C, 7>^*;l/ 
S> c 2 -C6 7;i/y-;i/SRO*C 2 -C6 7;i/+-;us Oiu ^C,-C 6 7;i/3i|r 
*>S> c 2 -Ce7;uy-;M-*s/g, *y^u<i^c,-c 6 7,M^7 5 ys> 
G-c 6 7>Mvi/S > C 2 -c 6 7;i/'!r-;i/SRUfC 2 -c«7;u+-;i/»ii > 7x-;i/ 
t°y*;ug, -fS^/y^ 7kg?g, G-C7;i/3*2/a, 7 5 yg, 
^-7^U<iii?C 1 -C«7;u^i/7 5ys. h Fo^i/ 0,-06 771/4-;^^ 
-7l/S> C,-C 6 7'>o + i/C 1 -C 8 77U+;l/^;U^\r.;l/S N #,>l/*"*->C,-C 6 7 
;i/ 3 * # # v/ c, - c 6 7 ;u 3 •> # c, - C 6 7 ;u 

zi*Uii)Vtf-)\,^ C,-C 6 7;P3^i/^;l/^;p^ 3gL < tiv?C,-Ce 

l j -to )\,#-)\,^ y-Yv 5-4*7 5 J fifrtf-frm, 

*n x V-;I/-5->fVl/g N 2-**7-3H-l. 2, 3, 5-**-*?7?TV- 

s»J:»)»^n*l'-3ffloll^^^5S■el■^^l$*lTc^r^>J:c^ «au 
m&£*it^t*>j:i\ 7 t -^ i-s.-j^ eu^a, 

C,-C 6 7;Un* S/ftA/iKx**^ |£fg£fc l~6m<DmmkXl*ftmVl<D 
tert-y^;l/^-+->*;l/*'ji;i/g N ^>^;U**^#;l/*'.=./i/S> -f y 
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*y^b< «i>c,-Cs 7***7 s y*;i/d-:-;i/S<fc{i x &H&1~6<1© 
K$ttX(i#i&tt©7***g£N±|;: 1 XI* 2flWrf 37***7 s y * 
**K-*S*»*U M*l*y f*7 S y *7*#x;i/g N x**7 $ y #* 
zKx*g N -fu t?*7 S y **jf?i/m % J y^n t°*7 $ y **4&=.*& 
7**7 $ y *>*#x*g x -f 77**7 S y **JK-/Wt» tert-7**7 
* y *?*#.=.*£> ^>**7 ^ J **#.=.*&> 4 y^yf-j^y Uijfr 
tfxA>g. <^*i,)\,T I J **«K-A46x *y **7 ^ y rt*#.=jWk x 

**y **7 $ y # *#.=.*3k i?x*;u7 5 y #**x;ug, ^ 77 o t° 
*y **7 s y ijjv^jiMs vzfu e*7 s y **#.=.*s N x*;i^ v 
7o t°*7 $ y *7**x;i,g N -;>fyyDt , ;i/7^*M:-;n, i?7* 

*7 ^ y **#.=.*& i?4 77**7 S y * *4?.=./u& iHert-7^;l/7 
5 y S>^>**7 z y */***x;l/g N x*;l//<>f./i,7 $ J 

fijUtf-jm, i?4 V*>**7 5 y **iK-*B % x*;I,a^.>^ 7 ? j 

C,-Cb7*3**>S£I* % iJ^3^l^ffl©i6ttttXtt^tttt©7*3* 

u Mttitti;:!*. y b*i/S % xh+->s, 7o;t-;*v/g N -f v 

70*°*^ 7h*>/g % ^77h*^g x sec-7h*£/g N tert-7h* 
i/S. ^>*;M"*v/g N ^*^***->gWW£ft£o 

*-*aS**«7*^l/***>|&**||cU flRI**ex*;$-*>>g s 7 
'J****>S, l-yp^xyl/^^i/g^ ^y/D^xyu^-*^ 2-7xx 
**-*'>*n 3-7xx;M-*>g, 2-^>f-M*'>I, 3-y*;l/-3-7 

*y£L<l**C,-C.7***7$yS£l*. liaRttl-efflofiftttXtt 
#*^©7***B*N±i;:ixi42tiwrf *7***7 s y**««u 0I 

£1*^**7 5 yg^ xf;i/7;;i x ^Dh^7;y^ -fV7ohT*7 

5 y g> 7**7 ^ yg, >r 77**7 s yg> tert-7**7 s y s> ^> 
**7syg^ <fv*:/**7$y£ % '\**>*7syg, *y**7*y 

g N x^;M **7 $ yg, S?x**7 $ yg, ^7n fc?;U7 7u 
h'*y ^;U7 y g. xf;^D t'*7 ^1, *M V^o k°*7 = y i? 
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C,-C 6 7fr*JVmt l*> ftftfttf l^^Citl^Xli^iK^OT^+^S 

7**3^ >TV^;USx sec-T^l/g, tert-^;l/S, ^y^l/g, 

tert-^>^;i/S> 

Arzrf-A&s 1. 2->^;l/7at\>l/g > l-xf;i//ot;H, 'Mri/;^ 

1, l-s^f-yk^fTHk l, 2-s?y f-;k:/f-;L/g, 2, 2-V/?-j\,7 
l-xf-^T^kg, l, l. 2- h y y f;i/^o b?;kS. l, 2, 2- h U / 
^;k7n t';kg N l-i^;b-2-y *j\/7vVjI& > l-^jV-l-/^jvzfut° 

o^;k8, 2-77^kg, l-r-f-yl/g. 1-J ?J\<-2-7 

a^-ji^ l-yf-;l/-l-yp^-;l/g N i-if;hi-xf-;l/S, 2-^^ 

c 2 -c 6 7Ji<*-jmt^ ^mifi2~e®<Dmmftx\iftmR(D7Ji<*- 

/U»*JIH*U MftWCIi, x^-;i/g, l-^nh°-;Pg, 2-^dH-;H, 
2-y^-;i/S, 3-:/^;ug N l-y ^yu-2-^Dtf-^ l- 

;U*;UtK~;1/Sn 1-b Ko+^if-^*;^— 1-t Kp+i'T'nkVl/ 
^;l/7}f-;i/S> 1-fc Ko*5':/f7l'#/W$— /Idfc, l-t Kn*i/^>f-;l/# 
*#.=.;Hk l-t Kp*v"v*->^^jK-;USx 2-fc Ko**>x^;l/*7;k 
tf^l/g, 3-b Kn*S/^ne^*/U#-^i, 2-t Kn*->7f-/Urt;W5 
4-t Kn* /WiK— /Ug> 3-t Ka + S/'s+WP*;!/^ 
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C,-C« 7 is n * •> C.-Q, 7/M^l/# <h te x JgJ^XIi^g&OT 
i/ cr + *>g£ £ C, - Ce T •> o * > C, - C 6 7;l/*^*7 U 

* > C - C 6 7;Pn* «> # ;i/^:-;l/S<>: li, 3~10 TOiE^** 

20 ftA4***>,x. h + ->*^Al, 2-#A*>>:7* h*-/7!7;l/<}-:jLAg x 2- 
# A*K* > h * i/ # 3- ii i/7n$*ri/j} jitf-jim^ 

3-ij A/$*i/*7 Y**/*)^-)^ 4-*7l/^+->^> V^tiAtX-fr 
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h^ri/Jlfrtf—Jl/X. Y^^iJ)^—)^^ 4-#;l/*>>"^> b*i/# 
jU^jlx. Y^'sftfrtf— ;l/Sx 3-1} J\/tf*r i/ s\*i/j\/*lri/ J} jltf—jV J 

7 $ y y p e;u^;u^^.;l/7 5 y rt/i/*-;^ * v^n t° 

;i/7 5 y -/f-yi/xyl/^— ;U7 $ y 

"f v "t+to'Z.Mfi—VT I y ^Utf-yl/g, tert-r^-;i/xyUsh~yU7 5 y * 

-;P7 $ y *7;i/**-;i/g N A*7 $ y *7/i/*-;i/g3££3*i;r 

X, C,-C 6 7;l/=>*v/g, d-C7;uy-/M**'>S % ; ey^L<(i> J C 1 -C6 

7;M^i/7 i ys^ c-c^Mr/ua^ c 2 -c 8 7;i/y~;uSR^c iS -c 6 7^+ 
(€U ^c,-C67;i/3+->S. c 2 -c 6 7;Hr-;M-*i^ *y^L 
< «s?c,-c 6 7>'i/^;i/7 $ yg, c,-c«7^;i/g x G-c^i/y^ugRtf 
C2-C7^*-;i/S« N 7x-;us, tfy^i/g, *r **v«J;i>g, 7kKSx 
c-q 7;i/ n ^ i/S. 7 $ y y ^ u < li c-c 7;u*/U7 ; y t 

K n + •> C, - C 6 7 ;t/*;l/*/ ^^-C-yUg, C, - C 7 u * > C, - Ce 7J\y*Jl<J] 
jltf-jm, ^^>->C,-C 6 7>'U3+i/^;l/^-;l/g > # v'C,-C 6 7 
;m * /M-^/l/C.-Ce 7;lo * i/^ ;W^:-;l/g. c.-G, 7/W3 * 
-^S> * y ^ 1/ < I* Ci- C 6 7;U*;l>7 /l/tf^/l/^ * JW ;l/ 
C I -C 6 7^-'l/X;l/7h-;l/7 $ J x h 5 '/-;U-5->f ;l/7 

5y#;W-:^g, *;i/iK*'>*x x h 7 V-;i/-5-f 2-**y-3H- 
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1. 2, 3, 5-**1f^7*7y*-;l/-4-^;l,g&tf5-;f*y-4H-l, 2, 4-** 

SXI* 2 h K a ^ y 7*7 5 x;i,gT'& 5 . 

7°pfcVl/g^aW£;ft£o 
R'fcfci^ C,-C7;i/3*i/*TB!ft$*iTi^T^J:c^C,-C7;i/*/u 

?Jl<^ <iVf*f-)\>^ ^7^;Ug N -(VOi-Jim, 'N+iWt/g, -iV^ 

is W£*l£ 0 C,-C 6 7;l/n + '>STgg|$4XT^Tt)J:t^C 2 -C6 7>'Uyx;U 
S©JH*0IJ<hLTte. x^x;Ug, 7°P^x;i,g N 7xxyl/g, ^ h*i>x 

20 Tt>i^7;U+x;l/S©ft^J<hUT(^ xf-;H, ^ofxyH, ^ 
x;l/Sx * h + i/xfi^ y h+v^pfxyug, y b*i/7?-A& 

->S. ya^>>S> ^V^p^^ T'h + v/S. >f77*h*2/;K x ^ 

25 i/S. **f7U**>>S^aW£*lS 0 R 4 <h&LT 0,-067^3 +->ST' 
H^$*lTC^Tfe<i:^C 1 -C 6 7^yf J >S0^^Ji:bT{i. ^f-U>S % 

30 p^+«>7 , Ph''Jf r >Sx * h*WJr>S N xh^->^f ijf >gf 
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R 6 {cte^T. C,-C6T;i/+;i/So^^J«i:LT^ yf-;t/g> x^ug*g 

g. *y^u< li^c-cr^^T ays. Ci-CsTJisj-jixj^-frT i 

yg. Xl*7 U ~^±©ffitt£D7K^M : f^C l -C 6 T;u+;l/S'r*g^$nT 
t^T t> J; i \ T y -;i/7.;u^-;i/T S J gsg b < 127 V -;l/C,- C 6 7/M^u 
5 yg£^-) T'^SftSg, SOsH. P0 3 H 2> f h7 7-;l/-5- 
-Ol/g, 2-**V-3H-l. 2, 3, 5-^+i^^7v?7V~;I/-4->r;l/SX«5- 
**7-4H-l. 2, 4-**1^7V r -/t/-3->r;l'g£jirr o 

g.-f V fu >g N ^h+->lWvyh + sec-:/ h + S/g. tert- 

*y^u< tts>c,-G 7***7$ yg<ti*. g^i^flrottftttxi* 

»^®7;l/*^*N±IClXtt2fflW-r*77l/*/>7$ y**«*U 0J 

z.ii/?ji>7i;&s x^*7$yg, ^Dtvu7^yg, -fv/otf*7 

a J & 7^*7 5 y g, >f Vff-AtT 5 yg, tert-7^;l/7 $ y g, ^> 

f-*7$yg. >rv^>^;u7^ yg. ^+wu7$yg. i?y^;i/7$y 

g, x^;Mf-*7$ yg N i?iW;;S^ ^"/p b°>>!/7 $ y g x yn 
bVMf-yl^yg, xf-yi/yntf^^yg. >>>r 7:/p t'7 = yg N 
V :7>;U7 $ y Sx x*7l"T V "/+;l/7 5 y g, 5? tert-7>;l>7 $ y g> 

^>^;u7$yg. e?-rv^>^i/7$yg. -Yv^^y ^7$ y 

C l -C«7/U+7l/^U^;U7$ yg«kli, ««»[l'-6fl|0|ittSttX«^ft 
tf©7***g£W^£7;l/**X;l/*x;U7 $ yg£iti*u flRtfy 
;i/x;M->-;U7 $ yg > a:f-;ux;u^-yU7 ^ yg, yafcf;uxyi/^-;i/7 
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V7f-A/XAr*—A/7 % VS, tert-^^;l/X;l/*-^T $ VS, ^>^;l/X 
;U*^;l,7 US, >T 7^>^;l/X;l/*x/|,7 *\**s AsXArifrs.fr 

7 I J W&k*tfh d t So 

c 6 7 ;p**s-eggi $ nx^r *> «k i \ mm. 6~um<DmRmt*.%m, 

»U flJ*!*, 7 x-;ux;i/^-;i/7 US, ^7^;i/*;t/*x,rt/7 $ ys, 
^x^;i/x;p^-;i/7 ;;s^ tr »; ^ux^^r ?;s^ 7 y ;i/*;u* 

-fr7 S /S^, Xli-5-*ie»©^?M±{cC,-C 6 7>'U+^S^W^SM^S 

7 y -^«±©ffiit07K^II^C I -C 6 7;u+;i/S-cggl$tiTi>T% J; 
i\ 7 U -;i/C,-C 6 7;u*;ux;l/*x;U7 5 yg<!:li, ±l2T5£^UfcC,-C6 

^r-xjm^^tsmmm^o^mmm^ir^TV -fr7fr*fr*fr*-fr 

7 5 yg£tt?fcU mZ-tfOiSfrXfrfr-frT 7x-;l/Xf;l/7 
;t/*x;U7 $ / g, 7 x-^D tVt/X>rt/*x;U7 ^S, 1-y f-;l/-2-7 x 
x;Ux^/i/*;l/*-;i/7 7x-;i/7f-;i/X^x;i/7 US, 7 x 
— fr^y^-frxfrt^frj $;Sv 7 x— ;i/^s^i/;i/x;i/^x7i/T S yi, 
+7f-fr* ^;ux;i/*-;i/7 $ /g, *7f-;i/xf-yi/x/i/*x;i/7 ;;s N 
7f-fr7v \£frXfr*-)VT ;;S N fxz;M ^7l/>Ul/*x;P7 $ J g, 
h' >/ S>;M *frXfr*.-fr7 u g, 7 y ;uy ^;l,x;U*x;U7 = J g, 
^7Pai^;l/X;l/^x;U7 Ug, h? U v?;l/xf ;V7^*i;l/7 Ui, 7 
y ;Ux^;Wx;l/^x;U7 US, fxx;^D \ZfrXfr*—fr7 = ;s> fc° 
y Vfr-f+frxfrlt—frT US, 7 y ;l/^>f-;l/^;l/^x;i/7 US, f 
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\zm«ttmK*m&irz - turns &o 
i) -»s 



o 




[n] 



< l*C 2 - C7;i/+-;i/S%*tK UH^liR" t& btc, - C 6 7;^:3* 
;/STgg|$nTOT*>«ia^C I - rysxii^ys^^-TK 

xte*©£/£3NB#£* u r si u^mi-Xit c, - c 7^/i/g** Us 
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z&mizm bxm&&itz z t \z& <o N mmtz c * 0 

*. tfm&fts na«u ftmmr?, mm u < isi§!*B * a v h r ? 7 >r -xi* 

7'^±liM¥^*ia*4 o CiIT10mM MOPS pH7.4i^»4JT'^ U h 
d >IC J; U x X Lfco 2?* - h \Z > 3 Si£20 £ i: 9 

*D;i N 1000 x g 15£HHft& U Mi-±^* 10000 x g IZT 15&m&b 
Lfc 0 -©±&£l!fc> 90000 x glCT40#|&HiM>U nt>Wzim*5mM 

HEPES/Tris pH7.4i^ffWicli?i$-if 25mg/mH3/j:5«fc 9 iZWkftm* 

C©JI#®16/*l£50mM Tris/HCl pH7.4M&A (10 #M Mt* 
/1/:>7A, 10 ttftT^i/'JA, O.lmM PMSF, 1 llU «V*?=f- 
>A N 2uM vm'l-y^ ImM 1, 10-7 xt>7D U > N 0.1 % ^Jfo 
yfT;l/7^ 340/zl4:{c.»^^o dOKHiftKU (A) 

#0.2juM<fctt*g|«»x:/HriJ>-l (#®J|flftS£fflK (B) HSj^A 
(£*S£ffi)> Xli (C) «^**<i.i ^Mi/j:-5H®l'fk^§>*4/zi^jn 
3^ SlC-ttl-en^ l28 I-x > K-fe U >- 1 (12000~18000cpm) 40 ix 1 £fln 
*fc 0 -tl^©S^*25°Ci:T4I^PB^>^ J :^-i/3>U 
>^*-GF/CKT28>©£m\ 5mM HEPES/Tris pH7.4 (0.3%4«it 

W&Qc&to 1.1 n M fcfctf S ia l-x> K-tz 'J >- 1 ig^PlS^D (%) 
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D (%) = 100- 



(C) - (A) 



x 100 



(B) - (A) 



1.1 n M ©^&T86 Ufco 
^^/M^4°C^T10mM MOPS pH7.4$»rfrt'*'J hoVKJ;?)* 

lOOOXg £T 15 ftmm>b U gfc±g£ lOOOOXg {IT Lfz 0 Z. 

©±©£MK. 90000XgKT40#F H l iii,C.> U mZtltittm* 5mM 
HEPES/Tris pH7.4$»npfci$>S $ -£3.3mg/ml IZtZZXo 

C©M#lil6//l£50mM Tris/HCl pH7.4$»J£A (lO^M^b* 
Jl'sVls^ 10 »M mt-?y*i/V^ O.lmM PMSF^ 1//M ^7**^ 
>A, 2#M D-r^7f->. lmM 1, 10-7x^->XP'J>. 0.1% 

m^i >%$ts) 340 fi\tpizwiffiis-&tz 0 zommmz, (a) mmmm 
i><o.2(iM ttzmmwix->h'*v>-i ymm&n&m). (b> m»a 
X(i (o -mmmmnA n m <hfcsia$Mb£$i&* 4 n is-ao 

^ WiZ Ztl-ZtUZ ,23 I-i > KHr 'J >- 1 (12000~18000cpm) 40 n 1 ZfiQ 
Z.tz 0 -tl^>©zg^«-25°C{CT4I^FH^>+ J .^->'3>U ^X7-f 
;l/^-GF/C{IT2ii§^lfl\ 5mM HEPES/Tris pH7.4 (0.3%4tfQ*|t 
T;l/^ = iCTft^ 2*5X7 ^ ^-±©SfcIrtgM©«iJ5£J; 0* 

SPJHfr^J 1.1 //MCfclU ,25 I-x> K-tr U >- 1 ^Pflg^D (%) £ft 



D (%) = 100- 



(C) - (A) 



x 100 
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& N 1.1 ul M<Dmm^78%mmbtzo 

-/fOffljfflmZmtiffiL^ Hlmm, g$ 10mm©5-fe>^*^SS!U 
fco ftMII&£iH]giUfc^$£95%02x 5%C0 2 ©jl£#X-efa;faL*:? 1/ 

mm& io fiMttezmzsty K*y >-i»2o^iuiiv^x^ttx. 

*3MB©ft*ft£1SrC*Sfl:£1lj5M^ 10 /£M x>K-fe'J>- 
1 ©JSfiE&ffii|&£^i ! lc£;£|S)'vf£ljU *©^*K&tel*&# 

ISMS* JSiifii«*& IKifl:£> MtMJU ffiftSk tt£& ^>Kh 
•> * d x# y ^^©RWW^KJttlEE^o^Jillini: OftSo 

£mm. mmm, %itm. mmmxitm^mmomnm^ti^ 
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1 B&tz*) 0.1~100mg/Kg#MT*&0> #«Pft4<D«£l B 
fcfc 0 0.01~10mg/Kg#fiT<&<5 0 

2- (3. 4-yfi/>m->7x~;l/)-5- (4-^ h^->7x-;l/) ->-»P 

7f?>gfr 

(1) 3- (3. Hfl/^->7x-;l/)-l-MJy^->P^^^p/< 

Mg (912mg. 37.5mmol) £&7kx fc Ko7 5 > (10ml) 
M^fflMTs 4-7*o*-l. 2-^U>>7;J-*i/'0-fcf> (4.22ml, 35.0 
mmol) ©toTlor h5h Ko7 5>** (50ml) *30»ltrc»TLfco HEMS. 
T1I$IHJ1#SU HPMA (10.5ml, 60.0mmol) &tfCuBr«SMe 2 (257mg. 
1.25mmol) ^RfC^lcAnx.^ -78 0 C{C&£|] btz 0 CCI^ 2-v/^n^>f 
>-l-^-> (2.10ml, 25.1mmol) StfTMSCl (6.40ml, 50.0mmol) (Dff&k 
Th7tb'v77>®m (20ml) ^20M-CjSTU-78 o CT1.5^H^ 
Ufc 0 ^*|CTEA (7.0ml) &1iatt'&^ m^Hi^^y (100ml) 
(50ml) {Cck^^geL^o WaS^Tk (30ml x 3), flffifflll* (30ml x 1) 
CTftfrU «*«^^*->^AT<WIMWEWiU 3- (3, 4-y^u> 
> 5 ^-+->7x-yl')-l-h'jyf-yl/i/p + i/->^p/^>7-> (6.92g) 

(2) 2-**y-5- (3. 4j2i±UZ2^^Zx£^k) i/ 9 v * * iuM 

3- (3, 4-^f-u>v?^^i/7x-;i')-i-bij>^;i/^n+i/->^o^>' 
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7-> (553mg. 2.00mmol) ©ftftkx h y t Kp 7 y (7.0ml) 
-78°C-CMeLi (1.16M S>xf-/l/x-f7U*tt. 2.07ml, 2.40mmol) ^155^ 
ffl-CttTUfco m&WZfc&TOSmmm'ik. W-78°Cl;:&*PU HMPA 
(0.20ml. 1.15mmol) &1JQx.tz 0 10^ > ->7;*;M-|« 
(0.19ml, 2.39mmol) £#nx.. -78°CT'l MMftUfco SjS&fcTk^flnx.. 

v?i^;i/i-x;u-e»ai l/c (20mi x 2) 0 wm&m*m*i- h u ^ A-eit 

;l/60/^\+1f> : ?on*;W»= 1 : 4) CT*MHU 2-**7-5- (3. 4- 
(319mg) **rat&*£l/t»fc. 

(3) 2-HJ7/M-py ^>X;l/*^;M-*->-5- (3. 4-y 7 
xx;U) »>:?p^>-ryft;M?;/i$ jf-jux-XTJl 

NaH (52mg, 1.30mmol) ©ftfck-r h5fcKP75> (0.5ml) /ft&7k*7x 
*7Ux~ r;U (3.0ml) ®mWLtpK, »M^ffl^T. 2-** 7-5- (3, 4- 

(262mg, l.OOmmol) £4>*-foflD;tfc 0 *&T30#ii#& N HJ7;M-p 
/?>XJV*>m&)<LV>} (0.20ml, 1.30mmol) *5^T?STL^o 
30#£#gU 7K^*P^ iUfcyf-b^KTtttBLrt: (10ml X2) 0 tii^ 
«l7k««ft^ h U 7A-cffcj£&&EigiHSU 2- h y 7;u*pp< * >x;i/*x;u 
**^-5- (3, 4->f U>Wi/7x-;l/) *>*p^7-r>#/l/;tf:/& 
yf;l/xxf;l/ (443mg) &SfejfeRft& LT^fco 

(4) 2- (4-^ h^->7xx;|/)-5- (3. 4-y *b>>?;M^>7 ^xA,) 
p^>f>^?;l/t;>i y?7i/xx-r;i/ 

CuCN (54.6mg, 0.61mmol) ©«xh5b Kn75>SHWB[ (0.5ml) 
{3, 4-/ h + >>7xx;l/h^fWt> (276mg, 0.51mmol) ©«x 
h y t Kp 7 y >mt& (1ml) K-78°CJ;:TMeLi-x--r;l/igi& (0.51mmol) 
*iTU 30ftfflmWirZ>Z.£lz&t)fflmLtz4-* h*«>7xx;l/i;f-7A 
©rh7b KP7 7>?g^-78 0 CT®TU 0°C-V5ftmtm, SO t -78°C 
{£&£PLfc 0 2-h 'j7;i/toy *7x;i/*— ;u^-^.>-5- @ t 4-^f-u>»7 
**£/7 x-;l/) P^7r 7rt;l/*7® y f;l/X7>f;l/ (lOOmg, 0.25 
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mmol) <D^7kx h 5 b Ka 7 5 (1ml) <£~78°C"C^TU PISICT 

mraa»»> »2^ni^^-cM*-e#fiiL/t 0 mm*?****--?* 
tmw?u mm<i7>*-* j*iMMBL&matt'vimu mam 

U^WeOFw/'S+^y : ffi»if/P=4: 1) MttU 2- (4-* 

h*->7x-;l/)-5- (3, 4->fl/>i?t+i'7x-;l/) i/*a^>x>*7 
M>m ^f^xxf^ (72.6mg) *««fe*tt«|t LT»fc. 

(5) 2- (3. 4-yfU>^->7x-;i/)-5- (3-^ h^'>7x~^) 

2- (4-y h*'>7x-;P)-5- (3, 4-^fl/>WJ/7xi/l/) 
JHOK y f/l/X7f;V (7.9mg, 0.022mmol) <Ot* 
mm (0.4ml) 10% Pd-C (4.0mg) fcflDx., 7K*£ffl$TOirfi1irfl:T? 
2 3Mtt L < Lfco U LT'f#*:g|*6£#SX 

TLC U J^tttM is U *yn/60F«4/^*-^ > : |^iif;l/= 2 : 1) Ct 
nWU 2- (3. 4->fU>i?t+'>7x-;l/)-5- (4-^ h + i/7x~;U) •> 
^D'O^i/jfr/UiKi'K >f*xxf* (6.4mg) **feifctM&£ I/O* 

(6) (IRS. 2RS. 5SR)-2- (3. 4-/ f-l/ 7 x-;l/) -5- (4-y h 
^->7x-;l/) '>^P^>^>^;i/^>japR^ (2SR. 5SR)-2- (3. 4-y* 
U>-^^7x-;l/)-5- (4-y- h**>7x-;U) ->»p^>^>^;1/tK> 

m 

2- (3, 4-^fl/>W->7xx;l/)-5- (4-/- h + ->7x-;U) <>?o 
^ > ^ > il A/if. i-)V3LX7-JV (6.3mg, 0.018mmol) © > * y 

(0.18ml) -fh7tKo75> (0.09ml) ®&IC2N *IWI:* h U "7 A 0.090 
ml (0.18mmol) S-flD*, 80°CICT8lNf^a^U^o ttfegU lNjg® 0.18ml 
(0.18mmol) £iD;?. N S£«J*«fiHtliU KMft:? n p**A*Jd;U £ 

SS! •> U *yyU60Fw/^+* > : lffi|xf^= 2 : 3) KTfilSI! U J£TF© 
2^#J***X^*ll.8ing > 2.7mgt#fc 0 
(IRS. 2RS. 5SR)-2- (3. 4-yfU>^'>7xX;l/)-5- (4-y K* 
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mp: 125- 135 °C (fcfetfr*) 
FAB- MS (m/e) : 341 (M + H)* 

'H-NMR (300MHz, CDCls. 5ppm) : 1.90-2.05 (2H. m). 2.25-2.35 
(2H, m), 2.88 (1H, t, J= 10.5Hz), 3.35-3.40 (2H, m), 3.79 (3H, 
s), 5.93 (2H. s), 6.73 (2H, s), 6.79 (1H, s), 6.80-6.90 (2H. m), 
7.15-7.25 (2H, m) 

Rf m : 0.47 JlfttM is U ilffr&OF^/^**)- > : ft®J^,U= 
1:1) 

(2SR. 5SR)-2- (3. 4-/ *U>V**i/7 -5- (4-/ h*i/7x 

-JV) i/tv <>*yfi)V#^M (1 : 1 ^7XfUt7-i^) (ft.&®2) 

FAB- MS (m/e) : 341 (M + H) + 

'H-NMR (300MHz, CDCla. Sppm) : 1.75-1.90 (1H, m), 2.05-2.40 
(3H, m), 3.14 + 3.15 (1H. tx2, J = 9.3Hz, 9.2Hz), 3.50-3.75 (2H, 
m), 3.76 + 3.79 (3H, s x 2), 5.90 + 5.93 (2H, s x 2), 6.05-6.90 (5H. 
m), 7.10-7.25 (2H, m) 

Rf m : o.57 (^ jvtnm > v trjieoF^/^-y-y 

1:1) 

(IRS. 2RS. 5SR)-2- (3. 4-^b>^->7x^M-5- (4-^ 

^BS0J1- (6) T*§/c. (IRS, 2RS, 5SR)-2- (3, 4-/ =f-V>V**i/7 
x -;l/)-5- (4-y |«+>>7ia) '>^D^>^>^;l/,tCV^ (4.0mg, 
0.012mmolX 4-4 V7°P b?;WO-tf >X;l/*>®7 S K (2.8mg, 0.014 
mmol) RtfDMAP (1.9mg, 0.016mmol) ©ifrf b< U > (0.24ml) 
fc, ?fc#TEDCI (3.0mg, 0.016mmol) £flD;L> W&\ZX 4B#Rgg#l / fco 
SfS^^'fb^^P^ (20ml) T*&f?U 10%^iy®t7kJ§^ (2ml) T 
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WTLC JlttiM is U * yyPSOFaa/'v*-!*- > : ft®if-;l/= 1:1) |z: 
T*iS!!U (IRS, 2RS, 5SR)-2- (3. 4->fU>W->7x-;l/)-5- (4- 

*>7$ K (5.6mg) *««5»*iUTSfco 
mp : 141- 145 °C 

FAB- MS (m/e) : 522 (M + H) + 

'H-NMR (300MHz, CDCl* <5ppm) : 1.30 (6H, d, J = 6.8Hz), 1.90 r 2.05 
(2H. m), 2.15-2.30 (2H, m), 2.47 (1H, t, J= 10.4Hz), 3.01 (1H, 
sept, J = 6.8Hz), 3.25-3.40 (2H, m), 3.81 (3H, s), 5.96 (2H, s), 
6.54 (1H, dd, J= 1.7Hz, 8.1Hz), 6.62 (1H, d, J= 1.7Hz), 6.68 (1H. 
d. J = 8.1Hz), 6.80 (2H, d. J = 8.9Hz), 7.03 (2H, d, J = 8.9Hz), 
7.65 (2H, d. J = 8.4Hz), 7.75 (2H, d, J = 8.4Hz) 
HSfe0J3 

2- (2-1iA,#*i/jt b*i/-4-J h^>>7x-;l/)-5- (3. 4-*?-\s>>> 

(1) 2- (2-'<>S?;M-*S/-4-y h^->7x^)-5- (3. 4-**\;yV± 

CuCN (134mg, 1.50mmol) ©ftfrkf- h5 k Kp7 5>M«[ (2.0mi) £ 
-78°C{I^i|]U ZZIZ^ l--fu*-2-Oi?j\/*lri/-4-j b + i/'Olf* 
(839mg, 2.82mmol) £n-BuLi (1.63M ^tt^ttffli 1.80ml. 3.00mmol) 
<k*)H^!U^2-^>i?;^+->-4-^ h+i/7x-;i/'J^AOf F7t K 
o77> (2.80ml) ***Rai3T«TUfc. 5JS&£-40°C*-e#ai/fc 
SCF-78'CCJWPU mmmi- (3) mt2- (M^M-n^vx 
-5- (3, Hfl/>^i'7x-;i/) i/^u^T-yfi 
Jl<tf>m yf^iXf/l/ (393mg, l.OOmmol) ©fh7tKo77> 
(2.0ml) 8tt*Jn*.fc 0 S^^1.5Kf»{7T-30°C^T#^L^^ «S 

>f* is -7 AT&ii Lfco &J££Mff UT»/tKil£* i/ U 77 y yl/77 5 A ? 
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5:1) KTttMU 2- (2-^>i?;M-*>-4-p< h + ->7x-;l/)-5- (3, 4- 
(281mg) £&fe&5£J&@#<b LT^fco 

(2) (IRS. 2SR)-2 - (2-fc Kn*S/-4-y h*»>7 x_;t/) -5- (3. 4-y* 

2- (2-'<>i?;l/^+v/-4-^ ^i/7x^l/)-5- (3, 4-yf-l/j/S?** 
•> 7 x •=.;!,) «> ? u ^ > x y i) M >g? y ^ jlx. Xr-Jl (277mg, 0.604 
mmol) <DWm**JU (2.0ml) ^nfi(iio% Pd-C (51mg) fcfttfU 

*f>:Btx^=3:l) teT«ffl!U (IRS. 2SR)-2- (2-fc Kn*S/- 
4-y h + ^x- ;l/)-5- (3. 4-yfl/i/-?t+->7x-;l/) i/^D^>^ 
^^xxf^ (176mg) LT£fc„ 

(3) (IRS. 2SR)-2- (2-m=-7-K^y/^;Ufe;l/y h*i/-4-jt b±^7x 
-;U)-5- (3. 4-y^l/ >^^-^->7 J i-;l/) '>^a^>^>^;l/^>Bfe 

NaH (22.4mg, 0.55mmol) ©DMF (1.0ml) J$iB$l;: N &#T> (IRS, 
2SR)-2- (2-t Ko+->-4-^ ^<>7x^l/)-5- (3. 4-**]s>i?** 
^>7x~;l/) S/^D^y^^yl/^yR ^f;^Xf;l/ (170mg. 0.46 
mmol) £DMF (2.0ml) *m^Ttia?Ltz 0 10#&7*P*#K$&=7>;l/X 
Xx;U (0.1ml) fcfc&TEJSftKJin*., fi^*fflfcTll$IB»8iUfc 0 

- (/Jlsfftm v"J * y;U60/'S*if > : ^xf-;p= 5 . i) (^ Ti j^ 
S8U (IRS, 2SR)-2- (2-i=7h + i/*^^W h + i/-4-y h**>7 
iX;l/)-5- (3, Hf|/>^+>>7x-yV) '>^o^>^>^;l/^*>^ 
^f;l/xxf;l/ (174mg) %m&foWtot UTflfco 

(4) 2- H4->-4-y h^->7x-;l/)-5- (3. 4-**l>v 
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(IRS. 2SR)-2- (2-f&H7h*<>*7,>l>*-;M h+->7x- 

;u)-5- (3. 4-yfi/>-W->7x-;i/) s^o**:/* y 

f;l/iXf;l/ (166mg, 0.34mmol) ©x^y-;l/ (1.5ml) i§&K4N7k® 
5 4k+ hVVJ* (0.5ml) £JJD;l N 50°Ct?3 BfgMD&ft# l^o S^tHC 1N£ 
»«n*.R*&*£.ltU ft»xf-/UKT»ltfJUfc« mi*flM)fttt*'Cft 

yf-U>-5?xf-^/i— f^+D-^^BMLx (2RS, 5RS)-2- (2-* 
h^ri/-4-^ h + ->7x-;l/)-5- (3, Hfl/>^'>7x- 
io As) i/?a*> 9 (27.3mg) *efet&;fc<h LT^o 

$ £ i:U HtSaaii^iKfB MPLC ( y ^ tt« o -/ 5 A RP18/60 
9 J -;W-tK-*70%^ 9 J -;M0 ^TflMS U (IRS, 2RS, 5SR) -2- 
(2-*/U#*S/>« h + «>-4-^ h+i/7x~;b)-5- (3. 4-yfu>w-> 
7x-;l/) */9w<y9yDMy*L (9.6mg) &&fe&5£S@f*£ UT*§ 

15 /Co 

(2RS. 5RS)-2- <2-ijJ]/tf*U* h*is-4-* h»j/7 x -^)-6- (3. 

mp : 199-201 °C 
20 FAB- MS (ra/e) : 437 (M + Na)\ 414 (M)* 

'H-NMR (200MHz, CDCU, Sppm) : 1.71-2.42 (4H, m), 3.35 (1H, 
dd, J = 8.2Hz, 9.8Hz), 3.50-3.65 (1H, m), 3.74 + 3.77 (3H. sx2), 
3.80-4.00 (1H, m), 4.48-4.65 (2H, m), 5.91 (2H. s), 5.76 + 6.28- 
6.31 (1H, d + m, J = 2.4Hz), 6.48 + 6.48-6.57 (1H. dd + m, J = 
25 2.4Hz, 8.5Hz), 6.69-6.79 (3H, m), 7.16 + 7.16-7.22 (1H, d + m, 

J = 8.5Hz) 

Rf m : 0.19 WtiM is V tiffrWezH/mt* f- U > : / 9 J -)V 
= 8:1) 

(IRS. 2RS. 5SR)-2- (2-& h*i/-4-/ b*is? z.-)V) -5- 
30 (3. Hfl/>-m->7x-;H 's9v<>9>*JU#>M Ul£tta5) 
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FAB- MS (m/e) : 437 (M + Na)', 414 (M) + 

'H-NMR (300MHz, CDCU, tfppm) : 1.90-2.05 (1H. m). 2.10-2.35 
(3H, m), 2.59 (1H, t. J= 10.0Hz), 3.45-3.59 (1H, m), 3.78 (3H, 
s), 4.00-4.10 (1H, m), 4.44 (1H, d, J = 6.6Hz). 4.57 (1H, d, J = 
6.6Hz), 5.91 (2H, s). 6.30 (1H, d, J = 2.1Hz), 6.55 (1H, dd, J = 
2.1Hz, 8.2Hz), 6.71 (2H, s). 6.75 (1H, s), 7.27 (1H, d. J = 8.2Hz) 

Rf m : 0.26 U Jlsfftm RP- 18^/^ * J -JV : tJc= 70 : 30) 
HB£0>J4 

(IRS. 2RS. 5SR)-2- (2-K>i?j\,**i/-4-* h^>>7i-/l/)-5- (3. 
4-yfl/>'W'>7x-;l/) i/>7a"<>f>J}jUtf^M (4fc£&?6) 

(1) 2- (2-<>^;l/^^i/-4-y h^->7x-;l/)-5- (3. 4-**U>it* 

$mM3- (1) Tf§fc2- (2-K>i?j\,**is-4-j h + ->7x-/l/)-5- (3, 

(444mg, 0.969mmol) tglJOftv/*^ A (235mg) QMS®}*^ & 
7k;<*/-7l/ (7ml) RtfTHF (1.5ml) £/jn>U V^'>^A^®^®^t 

^•9->:^i^l/=5:l) KTiWSSlU 2- (2-^>i?;U^+->-4-> h 
+ ">7x-;W-5- (3, 4-^f-l/>v?^-+i/7x-;I/) i/^o^o^y^^ 
tf^® ^fyl/xxf^ (345mg) %'&tz 0 

(2) (1) -C'#^2- (2-^>^;l/^-+v'-4-y h*i<7*-Jl)-5- (3, 4-^ 
fl/>m , >7x-;l') v/^P'O^y 77 ^;l/xxf^ffl 
t\ HSfS0J3- (4) <h|Sl^©^TttI7X^U *0'&ti7J*>?u^\>y7 
7 4- (J JWttM is U 77y-fl/60/'vHJ-> : Bfc$x?-;l/= 3 : l->2 : 1 

-i:D kthuju %m4t&®z&mbtz 0 

'H-NMR (300MHz, CDCU, <S ppm) : 1.67-1.86 (1H, m), 1.94-2.29 
(3H, m), 3.14 (1H, t, J = 10.6Hz), 3.30 (1H, dt, J = 7.6Hz, 
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10.6Hz), 3.56-3.68 (1H, m), 3.77 (3H, s), 4.99 (1H. d, J = 
11.7Hz), 5.00 (1H, d, J = 11.7Hz), 5.90 (2H, s), 6.42 (1H, dd, J = 
2.5Hz, 8.4Hz), 6.52 (1H, dd, J= 1.7Hz, 7.9Hz), 6.53 (1H, d, J = 
2.5Hz), 6.56 (1H, d, J = 1.7Hz), 6.63 (1H, d. J = 7.9Hz), 7.11 (1H. 
d, J = 8.4Hz), 7.30-7.47 (5H, m) 
Rf <fi : 0.27 JWtiM is U i) ^J^eOF^/fm^J^ : > = 
1:2) 

HiS(g^J5 

(IRS. 2RS. 5SR)-2- [2- (l-^M>->yp^'» -4-> h^->7i 
^1/1-5- (3. 4->fl/>W'>7x^) ->?P^>?>ayl/#>l£ (1; 

(1) (IRS. 2RS. 5SR)-2- (2-Oi>Artr*i/-A~* H4i/7x^)-5- 

£JS«4TteJfcLfcfl:£1&6 (173mg. 0.388mmol) &CH 2 Cl2 (3ml) * 
EDCI-HC1 (112mg) StfDMAP (23mg) &#T> / 9 J (0.1ml) t 
KfS£-li\ (IRS, 2RS, 5SR)-2- {2-<yV)]/**i/-A-* h*i/7x^W)- 

5- (3, 4-y f - u > ^#4- i/ 7 x -;u) ? d ^ > * ytt jutf >m / f-A/x. 

(108mg) &ntz 0 

(2) (IRS. 2RS. 5SR)-2- (2-h KP^->-4-y l^>7x^l/)-5- (3. 

4- >fl^>W->7x-;l/) ->?p^>?> ft yf;l/xxr;l/ 
(1) T*§fc (IRS, 2RS, 5SR)-2- <2-*y?/U***/-4-* h**>7x- 

;W-5-(3,4-yfi/>v?t+'>7x-;i/) S/^o^j/^j/a/MCvft > 

?^iXf;l/ (108mg) <D/ * J -J\s-i?**-*>m&®m (1 : 1. 2ml) K 
/<5S?«>A-H*j!B^ **3WB»TM-C18«rtffl»L<»^L^: Q fek&£ 
»8UU *«t*KEWBUr (IRS, 2RS, 5SR)-2- (2-t Ko*$/-4-y h 
+->7x-yl/)-5- (3, 4^fL'>m'>7x-;l/) ^^o^y^^*^ 

(87mg) £fffc 0 

(3) (2) -emti (IRS, 2RS, 5SR)-2- (2-t KP*->-4-y b*->7 x~;l/)- 

5- (3, 4-yfl/>^->7x-;i/) i/^P^>^>^;i/?K>i? 
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7f«a-^nt^y|f ^;l/xxf^ffll\ mmms- (3). (4) 

W»»«iFAB-MS (m/e. (C^Os) * £ LT) : 
5 ftmm 442.1628 

SiJ^ffi 442.1612 

'H-NMR (300MHz, tfS-JV-dt, 6 ppm) : 1.11 + 1.16 (3H, 2t, J = 
7.5Hz, J = 7.6Hz), 1.90-2.40 (6H, m), 3.19 + 3.26 (1H, 2t, J = 10.8 
Hz, J= 11.4Hz), 3.27-3.41 (1H. m), 3.53-3.62 (1H, m), 3.729 + 
10 3.732 (3H, 2s), 4.59-4.68 (1H, m), 5.884 + 5.887 (2H, 2s). 6.35 

(1H, d. J = 2.4Hz), 6.43 + 6.47 (1H, 2dd, J = 2.4Hz, 8.4Hz), 6.71 
(1H, d, J = 7.9Hz), 6.75 + 6.85 (1H, 2dd, J = 1.6Hz, 7.9Hz), 
6.805 + 6.86 (1H, 2d, J = 1.6Hz), 7.10 + 7.16 (1H. 2d, J = 8.4Hz) 
Rf m : 0.68 JWttM : s U t>7JV60F*</9 O P *>IA : J J - 
15 A/ : m&= 10 : 1 : 1) 

i« u<<;-m, m&ttjau imftft. 
25 &vnmEEm<Dfemmt lx t>wfl§"c«&* 0 
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n * <d m m 



(1) 




Ar 1 R 1 



Y 



[I] 



R 6 — T R 3 

H Ar 2 



S> *y^L< iis?Ci-c,T^*;i/7 s J #/M*—;Hk rt/i/A*^^ f- 

h5V->'l'-5->f7l/g, C,-CeT;l/3+»>Ss C 2 -CeT 

4/4r:=jfc4**»>K> *y^U< tev ? C,-C 6 7>Mvt/7 $ yS> C-G^M^U 

g> Ca-CeT^y-yl/SR^Ca-CeT^-^S «IU K C,-C 6 

->Ss C 2 - C 6 ->S> * y ^ U < IS C-Ce 7;u*;i/7 S J S> 
C-C6T;i/+;i/S, c 2 -c 6 T;i/y-;i/Ssyfc 2 -c 8 7>'i/+~;i/S«> 7x-;i/ 

fj i?;us. >r $ yvv»ms mm, c,-Ce7;io*»/g N 7 s vs. 
* y ^ 0 < 1* c, - Cs 7***7 ^ y t k □ * c, - a, 7**** m 

;l/ rj * i/ * # A/jJC* > C, - C 6 7* 3 * i/ -h ;U^-;l/C, - C 6 7* 
zi*ri/j]ji,*;-ji^ c,-c 6 7;i/3+i/*;i/#~;i/S N *y^=u< te^C-Ce 

g> fh^y-^-S-'fyH, 2-**y-3H-l, 2, 3, 5-**V?7V7*/- 
^4-^;i/SSCf5-4-+y-4H-i, 2, 4-^+if>>7y-->'i'-3-f ;i/gfr£/,j: 
5Pd:»9^tiSl~3jicDgg|STfi^$nT^Tfe«fct> (fflU ^S&S 

m*Kf£ LT J: l >) ) h ti <£ 9 Mtfti £ 1-4 <l<Dg&£K J: 0 
g&$*XT^Tt>ckt\ 7i-;H, trys**S % 4>MJl< 
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{*> *ft*'*i3k&UT> 7kf£MxXliC,-(^7;U*;Ug£7j^\ i^teR' 

i r 2 xi* r 2 i r s a<£ LTmm&zm u ; r 4 «x tk&sxi* c- 

JV^rJVM, C 2 -C«7Jl>'r-Jl>W%L < liC 2 -C 8 7>M^;i/g&*-f *\ Uc^W 
SXIiJf+vS^b iR^iTK^^XIiC-CaTyl/^uS^^-K »Jc^ 

BC,-Ci7A*^**^ ^MtR 5 <i:£UT3ii££&*L ; YttS : 

-co-r 7 (s&k r 7 «tK^s> 7^yg. c,-c 6 7;U3+i/S^ *y£u< 
{*^c,-c 8 7;u+;u7$>'8 > c,-c 6 7;w*>^x^*-;u7 $ xt*7 

-^nLhoflE*©**!!^** c, - Q, 7 jis*jmT?m& $ nx i *t $> ^ <, \ 

7 V -;Ux;l/*-;P7 S y L < 1*7 U -^UC.-Cs 7Jl/*J]/XJ]/*-j\,7 

:**7-3H-l ( 2, 3, 5-**D-?7if7V-JU-4-<<(JUmX\i5-**V-4H- 
1. 2. 4-t+ti?7 l /-^3-^;H^f] T^^n-Sv/^a^^^yfl^ 

(2) Ar'&tf Ar*K *ft*'tt*fcfcLT> ^fllLhOffi*©**^**. ^ 

c 2 -c 6 7;u>r-;i/^^i/S> *y^L<ii*c 1 -c 8 7;i/*/i/7$yg. c-Ce 
7;i/*/i/g, c*-c,7JW-A&A&c t -c t 7A'*-/v& Oiu ^C,-c 6 7 
;i/n+i/S, C 2 -C 6 7;1/t-/^^->S. =ej^h< IS^C,-C 8 7;i>*;i/7 $ 
y S> C,-C 8 7;u*;i/g. C 2 -a7;i/>r-;i/SBL0 { C 2 -c 6 7^-7i/Sii N 7 x 

try itjum. << x yvwms Tk&s. c-cr^a+i/a, 7 $ y 

g. *y^U< 1*70,-0, 7;Mr;t/7 5 yg. tKa+i/CrCiT;^ 
c,-c 8 7->u*->c,-c 6 7;u*7i/rt;i/#.=. ;ug N #/taK*2/Ci- 
C 8 7;t/3 * ;l/**^;Wg N jj ;i/;fC* •> c,- C 7;l/=J 4- ;l/^-;l/C,- Ce 
7 3 * •> ft jitf-ji,^ c, - Q, 7 ;l/ 3 * j/ f) * y U < (i -7 

C,-C 6 7>'i/+;i/7^ y*^:~;i/S> A&s G-C^M^x;!/* 
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fh77-;K-^l/i, 2-**7-3H-l, 2, 3. 5-**D-?7?7 
VT-A^W/l^acfS-^+V-iH-l. 2, 4-t+ti?7 , /-;l'-3-'f» 

^><^:^«tos(^tLSl-3^i©g^ST*li^$nTl^Tfe«^:c^ emu 

&*£GirZzt&ftWLt1rznto]£, MifaE. u^VHP^ &ttB*£> 

fcwm, ^m.. wm. tmfmm, mmmm, sat mtu wmm. 
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